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DINTAL UNIT AND MEOTOD FOR FEEDING WATER 

BACKGROUND OF THE INVENTION 

5 The invention relates to a dental unit according to preamble of th€ 
following patent claim 1 and a method according to preainble of the 
following patent claim 14 for feeding water to instruments of a dental 
unit and/ or to other water outlet points of a dental \mit. 

10 In dental units there is typically used as feed water either watei 
treated separately outside the system or the unit is connected to a 
public water system. With respect to the latter, orders of the 
authorities in numerous countries specify various criteria e.g. ir. 
relation to how connection to the water systen needs to be arranged ir 

15 order to prevent water that may get contaminated at the point of use 
flowing backwards to the water system. One such order of the 
authorities requires arranging a reservoir basin open to atmospheric 
pressure and the feed link of the water system at a distance from each 
other, i.e. in practise, jihysical separation of the feed water line of 

20 a dental Linit from the water system. 

According to typical prior art technology, \ancontrolled pressiare 
alterations in the water lines is a problem of many of the feed watei 
arrangonents of dental units, which can cause leakages in valves oi 

25 gaskets, annoying splattering at the water outlet points of the dental 
unit, breaking of the pressure sensors and in soroe cases even hanperinc 
operation of the dental instruments. Special attention must be paid tc 
controlling the pressure of the feed water line v^en the public watei 
system is used as the water source but the feed water line i£ 

30 physically separated from the water system, e.g. due to the orders of 
the authorities as discussed above, in which case the relatively stable 
pressure typical for a public water system cannot be taken advantage 
of. Such a basic solution has been described e.g. in a US patent 
publication 5,039,405, and one such kind of an application for re- 

35 pressurizing the feed water in an EP patent publication 0 524 344 B2, 
having been granted in modified form after an appeal. With a solutior 
according to that EP patent, i.e. parallel use of two punps of e 
specific construction, it is possible to keep pressure of the 
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instrument water lines fairly stable, but with respect to autcannatic 
control engineering the arrangement is satiewhat CQrnplicated and also 
conprises of quite a nuniber of moving parts. 

5 SUMMARY OF THE INVENTION 

The object of the present invention is thererefore to reach a solution 
where the pressure of the feed water line of a dental imit can be 
maintained essentially stable by using a relatively siitple construction 

10 and/ with respect to autonatic control engineering, components of 
reasonable prize. Especially the object of the preferable enibodiinents 
of the invention is to realize such a construction in a way which 
enables, on one hand, separating of the water lines from the water 
system according to the orders of the authorities in order to prevent 

15 the water flowing back to the water system, and at the same time, on 
the other hand, allowing siinple modification of the construction to be 
applicable for different ways and modes of use, in case so desired. As 
examples of the variability can be mentioned the aim to be able to use 
the same basic construction, despite vAiether water from the water 

20 system or bottled water is used as feed water, and the ease of 
alternating of the construction between use and cleaning modes. 

The objects as mentioned above can be reached with solutions the 
essential features of v^ich being defined in following patent claims, 

25 especially in characterizing parts of the independent claims. It is 
thus essential for the invention that there is arranged a pressure 
chamber to the feed water line of a dental unit, the said pressxire 
chamber being arranged in fimctional connection with pressure control 
means, and upstream of the said pressure chamber a punp, which is 

30 arranged to be able to puirp water to the said pressure chamber also 
when it is pressurized, the punp can be arranged to suck water e.g. 
from a reservoir basin physically separated from the water system. The 
pressure control means according to a particularly preferable 
enibodiitient of the invention comprise a valve arrangement with help of 

35 vAiich it is possible to both lead air into the said pressure chamber in 
order to pressurize it and to purge air out of the chamber. In one 
preferable embodiment of the invention the pressure chaitiber is arranged 
detachably connec table to the feed water line, v*iereupon it may be 
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detached and filled e.g. with water line detergent or replaced by a nev 
chanter containing cleaning chenucal and/or purified water, if desired. 
In this kind of an entoodiinent of the invention, where the cleaninc 
chemical is fed into the feed water line from a pressure chaitibei 
5 located downstream of the punp, it is essential in view of cleaning ol 
the water lines that there is arranged downstream of the pressure 
chamber a branch line leading upstream of the pump, e.g. to the 
previously mentioned reservoir basin. 

10 BRIEF DESCRIPTIC3N OF THE FIGURES 

In the following the invention is described by referring to th€ 
attached drawings, in which context sore preferable embodiments of th€ 
invention described above, and some others, too, are presented in more 
15 detail, of v*iich drawings 

Fig. 1 presents a principle of one water feed arrangement according tc 
prior art technology, 

20 Fig. 2 presents the most essential features of a water feed arrangement 
according to the invention and 

Fig. 3 presents one preferable embodiment of the water feed arrangement 
according to the invention, in which the water feed link of the public 
25 water system is physically separated from the water feed line of c 
dental unit. 

PREFERABLE EMBODIMEETTS OF THE INVEt^TION 

30 A water feed arrangement according to prior art technology, presentee 
as sinplified in figure 1, comprises a reservoir basin 1 separated fron 
the public water system, from which basin 1 water is led via twc 
suction lines 2, 2* to two piston piirnps 4, 4', vdiich are usee 
pneumatically 3 and in parallel. Figure 1 does not present all the 

35 details of the arrangenent in question, which details described more 
precisely e.g. in the above-mentioned EP patent publication 0 524 34< 
B2, but it is essential in that solution to control function of the 
punps 4, 4' used in parallel in such a way that their mutual functior 



wo 2005/037125 



4 



PCT/FI2004/000616 



is asyncronic, guided by control signal or signals being received from 
pressure measuring eleannents 6 generally placed in the feed water line 5 
on one hand, and fron the observation of the operation stages S, S' of 
the punps 4, 4' on the other. 

5 

Figure 2 presents the basic principle of a water feed arrangement 
according to the invention by one of its preferable enibodiments, viiere 
there has been arranged in the feed water line 10, upstream of the 
points of use of water A, B, C, • . . , a pressure chamber 12 - with its 

10 pressure control means 14, 15 - in connection with a conpressed air 
line 11, and upstream of the pressure chamber 12 a pump 13. In this 
context the punp means any customary punp commercially available, such 
as a diaphragm, a timing wheel, a centrifuge, a screw, a blade, a 
piston and a peristaltic punp. Pressure of the line leading to the 

15 water outlet points A, B, C, ... of the feed water line 10 is 
controlled with help of the pressure chamber 12 functioning as a 
pressure battery and the pressure controller 14, v*iile the pump 13 of 
the arrangement is arranged being able to punp water to the pressure 
chamber 12 also against pressure prevailing therein, in case necessary. 

20 

In an arrangement according to one preferable embodiment of the 
invention of figure 2, the pressure control is realized with a pressure 
controller 14 and a three-way valve 15 arranged in the conpressed air 
line 11 of the dental unit. When the three-way valve 15 is in a 

25 position where the conpressed air line 11 is in connection with the 
pressure chamber 12, the pressure controller 14 keeps the gas phase of 
the pressure chamber 12 essentially at the desired pressure regardless 
of the volume of the liquid phase in the pressure chamber 12 as such, 
and regardless of the changes of it e.g. v*iile filling the pressure 

30 chamber 12 by letting a required amount of air out of the pressure 
chaniber. Thanks to the arrangement according to the invention, the 
possible pressure fluctuations at the points of use of water A, B, C, 
... of the dental \mit will be so small that a person operating the 
unit cannot even notice them, since the changes of volume of the phases 

35 iri the pressure chamber 12 caused by the flows at the water outlet 
points are in any case always relatively small as conpared to the total 
volumes of the phases in the pressure chamber 12. Therefore it is not 
necessary to use the most refined and th\is expensive pressure 
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controllers 14 in the arrangesnent according to the invention. From the 
point of view of the invention it is not essential whether e.g. valve 
15 is operated manually or by the control system of the dental unit, or 
vrfiether the pressure controller 14 functions guided by a control signal 
5 from a pressure sensor located in the feed water line 10 or in the 
pressure chamber 12 or independently. 

The three-way valve 15 of the arrangement according to figure 2 can be 
turned to a position v*iere it breaks off the connection between the 

10 pressure chamber 12 and the compressed air line 11 and connects the 
pressure chamber 12 e.g. to atmospheric pressure. The utilizing of this 
featxjre of the arrangement in some preferable embodiments of the 
invention is described more precisely later. The pressure control 
arrangement according to the invention does not necessarily have to be 

15 by detail precisely according to the one presented in figure 2, but the 
pressure control can be realized also by other means obvious to a man 
skilled in the art within the scope of the basic idea of the invention. 
Preferably, however, the arrangement includes a three-way valve 15 or 
an equivalent component in the conpressed air line 11 arranged in 

20 functional ccmnection with the pressure chamber 12, through v^ch the 
pressure chamber 12 may be both kept in connection with the compressed 
air line 11 and this connection be broken off, in case desired, and a 
new connection opened to another pressure, such as atmospheric 
pressure. 

25 

The most preferable way of inplementing the invention partially always 
depends on the relation of the typical momentary maximal water 
consumption of the unit in question to the capacity of the pressiire 
chamber 12 connected to the construction. From the point of view of 

30 keeping the press\ire as stable as possible, it would be most 
advantageous to keep the volume of the gas phase in the pressure 
chamber 12 as high as possible. In an operation mode of a dental unit a 
momentary water consumption may be so high with respect to the capacity 
of the pressure chamber, however, that in case the surface level in the 

35 chamber was low, the amount of water acutely available would not 
necessarily always be enough to meet the momentary water consxurption 
without feed-puirping of conpensatory water. From this point of view it 
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TOy be of more advantage in some applications to keep the fluid level 
in the pressxire charriber 12 at a relatively high level. 

Control of height of the fluid level in the pressure chamber 12 may be 
5 realized in many different ways, e.g. by always triggering filling upon 
sensing of a set minimum fluid level or after having gone below the set 
limit value and by continuing filling either until a set maximum level 
has been reached or according to a standardised chamber filling piimping 
operation, by starting the filling always when water is consunpted at a 

10 water outlet point A, B, C, ... and continuing until a set maximum 
level is sensed or e.g. by aiming to keep the level constant, e.g. with 
help of continuous fluid level sensing or measuring the flux running 
off to consunption from the pressure chairiber 12 - or in some 
combination of these. In figure 2 there is presented as an exanple a 

15 surface level sensor 16, viiich observes reaching of the minimum surface 
level and sends a control signal for starting up the puirp 13. 

As far as arranging pumping, i.e. replacing the water consumed at the 
points of use of water A, B, C, ... in the pressure chainber 12 is 

20 concerned, an eanribodiment of the construction according to the invention 
regarded most preferable comprises keeping the feed water line 10 
located downstream of the pressure chairiber 12 constantly pressurized in 
the desired pressure while the dental unit is in the use-mode. The 
arrangement according to the invention as such for sure also enables 

25 such an operation vAiere the feed water line 10 will be pressxarized 
always when water consunption at the water outlet points A, B, C, ... 
begins, but the construction according to the invention is preferably 
used particularly by seeking to keep the pressure in the pressure 
chamber continuously at a desired value, i.e. also v*ien water is not 

30 consximed at the water outlet points, vAiile the pressure chamber 12 is 
filled and also after the fluid level in the pressure diamber 12 has 
reached its desired set limit value. 

Naturally it is also possible to arrange various operations to the 
35 control system of the dental unit for special or exceptional 
situations, such as e.g. a short-term fall of pressure in the pressxire 
chamber 12 in a sitxiation where the water level in the pressxxre chairiber 
12 is low and momentary water consxmption is high e.g. in a water point 
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of \ise *'cup filling". With such a lowering of the pressxire in the 
pressure chamber 12 it is possible to increase the water flux p\jnped 
with the punp 13 located upstream of the pressure chamber 12, v»diereby 
enptying of it can be prevented, 

5 

Naturally development of e.g. the potential problematic sitxaation as 
described above as an example may be prevented alrea^ beforehand, in 
case so desired, by e.g. dimensioning the puitp 13 of the arrangement, 
or by arranging the system in some other way such that water 

10 consunption at the water outlet points A, B, C, ... can in no 
circumstances be higher than the maximum f l\ix that can be pumped to the 
pressxare chamber 12. On the other hand, development of these kind of 
problematic sitiiations nay also be prevented by keeping the normal 
fluid level in the pressure chamber 12 relatively high and by arranging 

15 the maximum punping capacity of the pump 13 higher than at least the 
typical maximum water consumption over a longer period of time, vdiereby 
the short-term x)eaks of the water consurtption that are above the 
average can be covered with the amount of water ready for use in the 
pressure chamber 12. According to the invention it is essential, 

20 however, that the punp 13 is able, v*ien necessary, to puirp water to the 
pressure chamber 12 also v»*ien the presstare chamber 12 is pressurized. 
If the pressxire chamber 12 is kept continuously e.g. at 3 bar pressure 
it is necessary to be able to reach in practise e.g. ca. 4 bar pressure 
with the punp 13 for creating a flux of practical magnitude, e.g. 300 

25 ml/min. By generalizing it can be said that an essential part of an 
arrangement according to the invention is a punp 13 by which a pressure 
of at least ca. 1 bar higher can be reached than the pressure which, in 
normal conditions, is meant to be kept as constant in the pressure 
chamber 12 or which is arranged in the pressure chamber 12. 

30 

Figure 3 presents adaptation of the water feed arrangement according to 
the invention to a construction vAiere water taken from a public water 
system 20 is used in such a way that the water feed link 21 is 
physically separated from the water system of the unit itself. In that 
35 case, upstream of the punp 13 there has been arranged a basin 22, which 
is in contact with atmospheric pressure and acts as a storage space for 
feed water, the water feed link 21 of the water system 20 being placed 
preferably above the basin 22. In the basin 22 there has been arranged 
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an overflow edge 23 to ensiire that fluid level in the basin cannot rise 
closer to the water feed link 21 than desired. This way e.g. an air gap 
of 20 cm between the maxiinum fluid level in the basin and the water 
feed link 21 of the water system required by seme authorities ensures 
5 that contaminants being possibly carried to the unit e.g. via dental 
instruments can in no circumstances flow back to the public water 
system 20. In order to protect the water system of the \init itself from 
external contaminants, in this kind of solutions there is typically 
arranged in the feed water line 10 a filter 27, preferably as close as 
10 possible to the connection from v*iich the external water is taken to 
the system. 

In order to clean the water system of a dental unit according to figure 
3, the cleaning chemical can be fed e.g. to the reservoir basin 22 of 

15 the feed water, e.g. via a fixed chemical feed link 24 arranged in 
connection to the basin. Hbwever, one preferable embodiment of the 
invention conprises an arrangement where cleaning chemical is fed to 
the arrangement via pressure chamber 12. A feed link for the cleaning 
chemical (not shown in the figures) may be arranged to the pressure 

20 chamber 12, but preferably the pressure chamber 12 is arranged 
detachably connectable to the feed water line 10. This way the pressiire 
chamter 12 can be detached and filled with cleaning chemical, or 
another pressiire chamber reserved for cleaning chemical use can be 
utilised. In this kind of an embodiment of the invention, for example a 

25 ttiree-way valve 15 located in the cortpressed air line 11 can be used 
for purging the pressure of the pressure chamber 12 before 
disconnecting it from the feed water line 10 by shutting off its 
connection to the compressed air line 11 and opening connection to 
atmospheric pressure. 

30 

An embodiment of to the invention as according to figure 3, in which 
cleaning chemical is fed to the feed water line 10 from the pressure 
chamber 12, essentially includes a line 25 branching off downstream of 
the pressure chamber 12 and leading e.g. to the feed water basin 22, 
35 into which line a valve 26 is arranged through vdiich the water lines 
located upstream of the pressure chamber 12, together with the 
reservoir basin 22 itself and the pump 13, will be included in the 
chemical treatment circuit. In practise the water lines of a dental 
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\mit are thus cleaned e.g. by lowering the pressiire in the pressure 
chamber 12 to atmospheric pressure, with the help of the three-way 
valve 15 as described above, whereby the pressure chamber 12 may be 
detached and replaced with a chamber containing detergent, or be filled 
5 with detergent. A non-return valve (not shown in the figures) is 
preferably arranged in the water line 10 downstream of the pressure 
chamber 12. TSie feed water line 10 is repressurized by t\aming the 
three-way valve 15 back to the position which connects the pressure 
chamber 12 to the compressed air line 11 and by filling the lines 

10 leading to the points of use of water A, B, C, ... with detergent. If 
the arrangernent includes a reservoir basin 22 and a branch line 25 
leading to it, a valve 26 arranged in the branch line 25 can be kept 
closed at this stage. Ensuring that the lines leading to the water 
outlet points A, B, C, ... have been filled with detergent may be done 

15 in any previously known manner, such as by measuring the concentration 
of detergent, by closing the valves of various water outlet points 
after a feeding time or amount of detergent set before-hand, or after 
it has been recognized at a water outlet point that no water but 
detergent runs out thereof- Finally the valve 26 of the branch line 25 

20 is opened, the punp 13 is started and the detergent circulated through 
the reservoir basin 22 a time long enough in order to acconplish the 
needed detergent consentration also in the reservoir basin 22 and in 
the suction line of the pump 13. In case so desired, the reservoir 
basin 22 may also be errptied before starting of the cleaning cycle. The 

25 detergent is let to act in the water lines a desired time after which 
it is driven out of the lines and the lines are rinsed, after which the 
dental unit will be again rea<^ for use. 

Arranging the pressure chamber 12 as detachably attached enables 
30 adapting the arrangement according to the invention easily for a so- 
called clean water \xse as well. This is done simply e.g. by filling the 
pressure chamber 12 with water purified outside the system, switching 
the punp 13 fxmctionally off the arrangement and feeding water from the 
press\ire chamber 12 to the feed water line 10 under control of the 
35 pressure control means 14, 15 of the pressure chamber. 

The basic solution according to the invention can be implemented also 
in other ways than the ones described above. For exaitple, if directions 
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of the authorities allow, the reservoir basin 22 does not have to be a 
space at least partly open and in connection to atmospheric pressure as 
described above, but it may also be a closed chamber. Such a reservoir 
chaniber can be in connection to a public water systen and possibly also 
5 have a link for feeding the cleaning cheitdcal, or it can be arranged 
e.g. to be detachably attached, independently usable unit in a similar 
way as described above regarding the press\ire chaniber, vAiereby such a 
reservoir chainber can be \ised in a similar way as a reservoir/ feeding 
chamber for water decontaminated outside the system and/or for cleaning 
10 chemical. Essential for all the embodiments of the invention are, 
however, the features defined in the following independent patent 
claims. 



